HERO trial protocol was created in which approximately equal points were allocated to target dosimetry including conformity index (CI), and to OAR dosimetry. Where applicable, progressive scoring was used; for example, participants received a minimum score for meeting trial protocol and increasing points when OAR dose was reduced further below protocol. In addition to dosimetry metrics, delivery parameters including treatment plan geometry, delivery time and monitor units were analysed for the top 50 plans. Results A total of 160 plans were submitted from 28 countries. Treatment devices included linacs, CyberKnife (CK), GammaKnife (GK), TomoTherapy and particle therapy. The majority of plans were VMAT (101), followed by GK (20), CK (16) and IMRT (7) (Figure 1 ). The median score was 124.8 (out of 150) and maximum was 146.2, achieved with CK. The top 50 plans scored 134.5-146.2. Of these, VMAT/IMRT plans had superior CI100% compared with CK and GK, however VMAT was inferior to IMRT, CK and GK for CI50%. IMRT achieved lower normal brain receiving 12 Gy compared with VMAT, CK and GK (Figure 2 ). It should be noted that GK PTV margin in practice may be lower than for linac plans. For all techniques, all top 50 plans had at least 125% target maximum dose. Top 50 linac plan score was independent of monitor units, but all had at least three couch angles. Median VMAT delivery time was 14 minutes, compared with 25, 120 and 169 minutes for IMRT, CK and GK respectively (Figure 2 ). In this international multi-metastases SRS planning competition, similar plan quality was achieved with across various SRS delivery systems. There was a vast range in delivery time required between different SRS delivery systems. This study did not however collect planning and QA time, or QA results, for which large variations between systems may be present.
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Material and Methods
Three cuboid water phantoms containing varying spherical air cavities (0.5, 3.5, 7.5cm diameter) and a reference phantom without an air cavity were created. Monte Carlo dose calculations of a single 7MV photon beam under the influence of a 1.5T transverse magnetic field were produced using research Monaco 5.19.02 treatment planning system (Elekta AB, Stockholm, Sweden). Calculated dose distributions of phantoms with and without air cavities were compared using a spherical coordinate system originating in the centre of the cavity. Dose changes over the surface of the cavities, ∆D%(θ, Φ), were fit to a modulated sinusoidal function of the form: ∆D%(θ, Φ )=A sin(k1 θ+psi1)sin(k2 Φ +psi2 )+E. Absolute residual errors, defined as simulated-fitted delta dose, for the fit were quantified and reported. Results Figure 1 shows ∆D%(θ,Φ) for all tested cavities. Hot and cold spots of up to +/-70% are observed for larger cavities, with the largest effects observed about 12 o off-axis. The fitted ∆D%(θ,Φ), fitting parameters and absolute residual error of the fit for the cavities are presented in Figure 2 . All fits have a mean error <3% of the dose at the air cavity (<0.3% for the two larger cavities), and standard deviation of <6%, i.e., the sinusoidal function characterises the effect well. However, for all cavities the fit deteriorates at the sides of the cavities (indicated by the blue areas in figure 2(panels D-F) ), mainly due to lack of attenuation by the cavity. Calculating the dosimetric effect for multiple beams is done by applying the equation per beam, while rotating the coordinate system according to the beam direction.
Conclusion
We quantified dosimetric changes due to unplanned gas cavities in MRgRT using Monte Carlo dose calculations. Dose changes around the surface of unplanned spherical air cavities can be well characterised as a modulated sinusoidal function. The fit does deteriorate slightly in a consistent place around each cavity. Work is currently being done to extend the model beyond the cavity surface, create a generalised form for the relevant cavity diameters, and to implement the fit function into a
